A balanced de novo inv(7)(p14.3q22.3) disrupting PDE1C and ATXN7L1 in a 14-year old developmentally delayed boy.
We report a 14 year old male patient ascertained for developmental delay, carrying a de novo pericentric inversion on chr(7)(p14.3q22.3). Sequencing revealed that the breakpoints overlap a LTR sequence on 7q22.3 and a LINE on 7p14.3. A TTTAAA motif was found in proximity of the breakpoints on both arms. In addition the sequencing detected several small micro-rearrangements, deletion, duplication, insertion, at the breakpoints. No significant sequence identity exists between the 7p14.3 and 7q22.3 breakpoints. These features at the breakpoint junctions suggest that the inversion was triggered by the TTTAAA motif, LTR and LINE and healed by a Non Homologous End Joining (NHEJ) mechanism. The genes ATXN7L1 and PDE1C are disrupted by the inversion. PDE1C is responsible for the hydrolysis of the second messenger molecules cAMP and cGMP and is highly expressed in the human heart and certain brain regions. In mice, Pde1c is expressed in migrating neuronal cells within the central nervous system during early embryo development. Although neuronal migration disorder was not seen in our patient, this is the first patient described with haploinsufficiency of PDE1C possibly causing developmental delay.